FM oligonucleotide primers 5FU, 3FU, and 5WK; 0-1 pM 3M; 200 iiM dNITs; lx reaction buffer (43 mM potassium chloride, 8-6 mM Tris-hydrochloric acid (pH 8-3), 2-5 mM magnesium chloride, 0.008% gelatin); and 2 units DNA Taq polymerase (Boehringer Mannheim) overlaid with mineral oil.
Design-Population based cohort study.
Subjects-23 000 men and 26000 women aged 30-54 years emied between 1974 and 1980.
Main outcome measures-Mortality for the above mentioned end points for fifths of cholesterol distribution, and relative risks estimated by using Cox's proportional hazard (survival) analysis. Adjustment was made for age, smoking, systolic blood pressure, and body mass index.
Results-Mortality from coronary heart disease in men was five times higher than that in women. A strong positive association between total cholesterol concentration and mortality fiom coronary heart disease and cardiovascular diseases was observed in both men and women. The relative risk for the highest compared with the lowest fifth ofthe cholesterol distribution was for mortality from coronary heart disease (3.0 (95!. confidence interval 1-8 to 5.1) in men and [3] [4] [5] [6] [7] [8] (1-1 to 13-1) in women) and for mortality fiom cardiovascular disease (2.8 (1-8 to 4 .2) in men and 2-9 (1-4 to 6.0) in women). No increase of non-cardiovascular mortality at low cholesterol concentration was observed. All cause mortality was significantly higher in the highest compared with the lowest fifth of the cholesterol distribution: relative risk 1-6 (1-3 to 2.0) in men and
Introduction
There is growing awareness that cardiovascular diseases are not only an important public health problem in men but also in women. '2 In the Netherlands BMJ VOLUME 311 23 SEPTEMBER 1995about 40% oftotal mortality is caused by cardiovascular diseases, both in men and women. 3 Because most research on cardiovascular disease has been carried out on middle aged men longitudinal data for women are still relatively scarce. In the Netherlands a screening project on risk factors for cardiovascular disease has been carried out between 1974 and 1980 in which 50 000 men and women aged 30-54 years were examined.4 Mortality follow up of this cohort has recently been completed, and to our knowledge this is one of the largest cohorts that provides information on total cholesterol concentration in relation to mortality in women.
Although it has been shown in men that the relation between total cholesterol concentration and mortality from coronary heart disease is strong and graded,56 the risk of low concentrations is debatable. Statistical methods-SAS statistical programs were used for the analyses.'2 Cholesterol concentration was divided into sex specific fifths and into categories of 0 5 mmol/l width. Cox's proportional hazards (survival) analysis was used to calculated hazard ratios. These hazard ratios provide a good estimate of the more commonly used relative risk and will be referred to as such in this paper. Adjustment for smoking was made based on a dichotomous variable "current smoking: yes or no" whereas age, systolic blood pressure, and body mass index (weight (kg)/height (m)2) were entered into the model as continuous variables. Trend tests were performed for both linear and non-linear a shaped or U shaped) associations, but there were no significant differences in fit between linear and non-linear models. In the tables the P values for the linear trend tests are presented. For cause specific analyses subjects with an unknown cause of death were excluded. Exclusion of prevalent cases of angina, stroke, and myocardial infarction (n= 1349) did not substantially alter the results, and therefore they were included in the analyses.
Results
The overall mean age was 39 years: the total cholesterol concentration was 5-55 mmol/l in men and 5-19 mmol/ in women. For all cardiovascular risk factors levels were higher in men than in women (table  I) . In men cardiovascular diseases, cancer, and noncancer or non-cardiovascular diseases each contributed about a third to total mortality. In women cancer was the predominant cause of death (table II) .
Mean total cholesterol concentration per fifth of the *Maidmum number ofvalid observations. distribution ranged from 4-18 mmol/l in the lowest to 7-14 mmol/l in the highest fifth in men and from mmol/l to 6-69 mmolh in women (table III) . For coronary heart disease, mortality in men was five times that in women. The highest compared with the lowest fifth showed a threefold higher risk in men BMJ voLuME311 23SEPTEMBER1995 and an almost fourfold higher risk in women after adjustment for age, smoking, blood pressure, and body mass index (table IV) . For cardiovascular disease the highest compared with the lowest fifth showed an almost threefold higher risk in both men and women.
In both men and women no associations between 
Discussion
During the follow up period only 38 women died of coronary heart disease compared with 194 men, showing that in middle age coronary heart disease is already a prominent cause of death in men but not yet in women. The association between total cholesterol concentration and mortality from coronary heart disease was comparable in men and women: risk was higher above the fourth quintiles, although in women risk above the fifth quintile only was significant. The relative risk for the highest compared with the lowest fifti was 3-0 in men and 3-8 in women. A slightly higher relative risk for women compared with men has been observed in other studies as well.' 13 In all studies, however, absolute risk was lower in women than in men.
In the present study a single measurement of total cholesterol concentration was obtained, leading to underestimation of the relative risk, a phenomenon often referred to as regression dilution bias.'4 Law et al estimated the magnitude of the dilution factor to be 1-4."5 When we apply this dilution factor to the relative risk for the highest fifth in the present study the observed ("diluted") relative risk of 3-03 for men would correspond to an undiluted relative risk of 4-7 (3-03'4), and the relative risk for the highest fifth in women would increase from 3-8 to 6-5.
The relative risks for coronary heart disease in women in the present study were high compared with those reported in other studies, even after adjustment for age, smoking, blood pressure, and body mass index.' 13 This might be due to the fact that the respondents were relatively young at the time of examination: three quarters were aged 35-45 years. Several studies have shown that the relative risk is higher the younger the age at examination.""'8 Law et al estimated that after 13 years of follow up a 0-6 mmol/l decrease in total cholesterol concentration was associated with a 31% decrease in mortality from coronary heart disease in men aged 35-44 at baseline, whereas in men aged 55-64 this decrease was only 12%."5 The Dutch cholesterol consensus applies the same cut off point for hypercholesterolaemia (total cholesterol -,6-5 mmol/l) to men and women.'0 Because concentrations of high density lipoprotein cholesterol are on average 0-25 mmol/l higher in women than in men,'9 this cut off point is in fact more strict for women. In the present study the risk of coronary heart disease in women with cholesterol concentrations above 5-9 mmol/l was almost four times that in women with concentrations below 4-3 mmol/l. Therefore, the consensus criteria seem justified. As absolute risk is much lower in women compared with men, however, the decision to treat hypercholesterolaemia in women has to take the absolute risk (and therefore also other risk factors for coronary heart disease besides total cholesterol) into account.
Recently, concern has been raised about an increased risk of mortality at the lower end of the cholesterol distribution.7 Several studies have reported an increased risk for non-cardiovascular mortality at a low cholesterol concentration or even inverse associations over the entire cholesterol range.8 "'" In many studies these associations remained after exclusion of the first few years of follow up, contradicting the hypothesis that the associations were due to preexisting diseases at baseline.8!232 5 In most studies in which these observations were found study subjects were middle aged men. It has been suggested that in "healthy" cohorts consisting of working people27 or relatively young people,' these associations are not present. In the present study of relatively young people no association was observed between total cholesterol concentration and mortality from cancer and noncardiovascular or non-cancer causes. Also for site specific cancers (digestive, respiratory, and breast) and for subgroups of non-cardiovascular or non-cancer mortality (respiratory diseases, digestive diseases, and accidents) no association with total cholesterol concentration was observed. Our data thus support the healthy cohort hypothesis.
In men and women all cause mortality was increased by about 60% and 50%, respectively, in the highest compared with the lowest fifth of the cholesterol distribution. To examine the possibility of an increase in all cause mortality at the lower end of the cholesterol distribution in more detail smaller categories than fifths were used. In women all cause mortality increased continuously with increasing cholesterol concentration. In men all cause mortality was lowest at a cholesterol concentration of 4-5-4-9 mmol/l, but the difference with mortality at cholesterol concentrations below 4-5 mmol/l was not significant. In the multiple risk factor intervention trial all cause mortality at cholesterol concentrations below 4-1 mmol/l was increased in men. 8 In a recent meta-analysis all cause mortality was increased at low cholesterol concentrations in men but not in women. 7 In the national BMJ VOLUME 311 23 SEPrEMBER 1995 Key messages * Total cholesterol concentration in women was as strongly related to mortality from coronary heart disease as in men * Although relative risks for mortality from coronary heart disease were similar in men and women, the absolute risk of death in women was about one fifth that in men * No significant excess mortality from noncardiovascular causes was observed at low cholesterol concentrations * Total mortality in the highest fifth of the cholesterol distribution was 60% higher in men and 50% higher in women compared with the lowest fifth health and nutrition eminaiion survey (NHANES I) epidemiological follow up study all cause mortality at low cholesterol concentrations was increased in both men and women, but this increase was significant only in those aged over 60 at baseline.27 Our results support the hypothesis that the relation between total cholesterol concentration and mortality is dependent on age at baseline. The present study shows that total cholesterol concentration is a strong risk factor for coronary heart disease and all cause mortality in men as well as in women. No significant increase in all cause mortality at low concentrations was observed. Our results add to the evidence that increased non-cardiovascular mortality at low cholesterol concentrations is limited to subjects who are middle aged or older at baseline.
Introduction
The number of people on hospital waiting lists, and the length of time that they wait, are used extensively as performance indicators in the NHS.' Although there are still over a million people on waiting lists in England, the number waiting over a year has decreased steadily since 1990. Policy initiatives to reduce waiting times include the patient's charter,2 earmarked funds ofabout,30m ayear nationally from 1987 to 1993, and the funding of 100 new consultant posts in 1990 specifically to reduce waiting times.
